Purification and characterization of membrane-bound inositolpolyphosphate 5-phosphatase.
Membrane-bound inositolpolyphosphate 5-phosphatase was solubilized and highly purified from a microsomal fraction of rat liver. Its physiochemical and enzymological properties were compared with those of highly purified preparations of two types of soluble enzyme (soluble Type I and Type II) from rat brain. The molecular masses of the membrane-bound and soluble Type I enzymes were 32 kDa, while that of soluble Type II enzyme was 69 kDa, as determined by molecular sieve chromatography. The membrane-bound and soluble Type I enzymes showed similar broad peaks on isoelectric focusing (pI 5.8-6.4), while soluble Type II enzyme showed multiple peaks in the region between pI 4.0-5.8. All three enzymes required divalent cation for activity. Mg2+ was the most effective for both the membrane-bound and soluble Type I enzymes, while Co2+ enhanced soluble Type II enzyme activity about 1.5-fold relative to Mg2+ at 1 mM. The optimal pH of both the membrane-bound and soluble Type I enzymes was 7.8, while that of soluble Type II was 6.8. The Km values for inositol 1,4,5-trisphosphate [Ins(1,4,5)P3] of all three enzymes were similar (5-8 microM), but those for inositol 1,3,4,5-tetrakisphosphate [Ins(1,3,4,5)P4] were quite different, the Km values of membrane-bound and soluble Type I enzymes being 0.8 microM, while that of soluble Type II was 130 microM. These similarities between the membrane-bound and soluble Type I enzymes suggest that these two molecules may be the same protein, and that concentrations of Ins(1,4,5)P3 and Ins(1,3,4,5)P4, both of which are considered to play critical roles in the regulation of intracellular Ca2+-concentration, may be differently regulated by two functionally distinct enzymes.